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ABSTRACT • PROBLEM TO BE SOLVED: To suppress the overhead of a read transaction in a split 
system, to accelerate the speed of a data response and to improve the utilization 
efficiency of an intermediate bus. 

SOLUTION- An IAC 1 for constituting this bus interface controller is provided with a read 
waiting buffer for checking the matching between the address of the read transaction and 
all the addresses inside a cache memory and storing the address of the read transaction 
to be split in case of a cache mishit and a circuit for generating a split ID for indicating the 
splitting is not performed. TIUs 3-6 are provided with the circuit for judging whether or noi 
splitting is to be performed in case of the read transaction, a means for storing the split IC 
when the read transaction is split, the circuit for checking the matching of the stored split 
ID and the split ID received in a data response transaction and a control circuit for 
controlling the data response. 
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aWIl. TK^•7$rS^tliX , ). DMAt5ifi7?i 
**7^it y h^-x y7$rffp^-C-«7)7'f 5^1 

4H7^f . 



[00 30] ttz. ®4lZi6^X. DMA'J-Kh^y 
-»F7 3 V#*-v y v jl t y h f- x y 7T't -/ h L£*§ 

7t 7 h Lfc*fr^lMt^^S06K*ii-Wi*-f . 
$^>(2. mAlZ&^X. DMA'J-Hh7>-f7v3y 
*<df-T7^jLh y h^-x77T'57xt 7 hU I AC 1 
#**';*>^T-7 2:£«tlXoTA^T I U3Ct-^ 
U-7^y7 5r o t X'<7)W)tt<7)fctiZM 7 fcSVf . 
[003 1 ] <XIZ. T I U3A>^> I AC UZWLTDM 
A - K h 7 y-t'7 x 3 S*ifc*fr*HWWWr 
iSf^Sritt^ft . T I U 3 * { D M A 0 - H h 7 >"f 7 ^ 
3^*$-^x'7v77^»jL,. 4>SlA'72Cai^t 
h.t&b. I AC 1 li, *^<7s$ET^T I U3*» 
A>£0D MA 'J — H 'J 7X7 h t . ffitf) tflBP^ 2^)fl]ffl 
x-^x>-h (T I U4-6 ) A^WJ7X7h$:U£/ 
7781C^L. +B|A'^rt«8if«g»9"C1llffS<ifc 

LT. Hff^ttJRSrUyX^l 1 CIMW-ftk k ttc, 
«t»BP^2tcm*tft. TIUSIs. ai^SiifeWMS 

H£l^'7 7 1 2t:tS^tft. 

[003 2lPI?^m. TIU3^)DMA'J-H'J7 
x7h#+igA7 2£iI#U:*§£. TIU3«i. 
77 1 3(CtSlrt$it-rv^|,DMA'J-Hh7>'if7x3 
yc7)7HU7$:4'fi]A'7 2^ai^-rft. lAClli. T 

IU3*'4)<?)7Kl^^«:»tK0. 7 1 4 Clt&tt 
■fft. -e«OTKl'-7r DMAiraSf-i -y^HBl 5T'f- 
x y7L. *S»TA<ltf*-Vyxaai6rt<0THl/^ 

[0033] ItRIalB 1 7 t'<7)JtS{A s -a C 
iODMA'J-Kh7>"f7> 3 >1i*t"/yit7 HL 
^ii^lKliL . 7-T'J y h L v'^t'T-7U-7,lfy7$r|| 
ft-TftSiJPJffo. it. MtR\s\M3 2tfZTV vbl 
1 2-ai-77*'J y h I D "00 Z" SrSJR-tft. 
$ h iMlRSSI 1 8 tfMGSn 3 2 Wffi* I . 
iMffilHlSSl SOJiJ^li. U^'7.7 2 0 iift. * 
^SfiJBST-ti . I A C 1 iZUm&HZ 2l<F>DMAbyy 
■f? ~s 3 ytftt£th Z I £Vf?tz#>. 77*'J 7 M D 
(i2h' y ht't§Eit$n. "OOZ" Ii*r/yit:t7 
MWJvU^CtiiU "1 OZ" ti** 
7^J-(C57h yhLT77'U7 h I Dtf "I" X'hh 

[00 34 3 Jt$5»l 7«jl»tCj: 0. IOJf-^7^ 
j.»JffllS2 l*t4f-w^A»l 6^T-7l^7,1fy7.t& 
^lr.4^ft. i^$rSWc= J f-V7xaSi51 6<±. r-7 
L.- 7 yx <r>n& 1 1£ -> t ^ I) t - 7 £ U x 7 7 3 1 K 
tS^L. V-JX^2 0n<T)X7'') 7 h I DkFlBlMCUS; 
77 3 1 fl<7)r- 7 * 2 tcttJTJ-r ft . T I U 3 

(il^> r 77 2 2tC-5-<7)77 ,, j 7h I DSr. U>-'77 2 3 
^1^7^y7.-r-7 ( W<7. 2 a'7*«6 4 t' 

yhfiO^tf). 7-'-7^* ? 8>'<'f hrlS^ftDMA'J-H 
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L . WBWa8/<-f F-fOT-:?!*.*?:*? o ) Srfgfrt 
L . DMA >J- F'* -V -/ xa t -y '-^0183 ST'^T* 
•J.y F I D "OOZ" SfcLTDMA'J 
_ h'r-^* { Jg-.- 1 < h<F>X\ DMA 'J — F't-7 
-■K > '7> %mW& 3 0 >« D \\ A 'j - F V X XV X r- 9 ' < 
•y 7 r 2 4 C x : JX 9 fyV)^— 9 r BX 0 &tf «fc 3 iZftpjk 

[0035] mfjkZgtftzDMAV-VUXXyXT- 
9J<-/77241Z. DMA'J-h'h^Vf^ya^f 
-9^3^1^X9 2 3WT-^^rlX , )^. DMA 'J 

[0036] JtSStHlSS 1 7 ■Ctf)ifc*fc& t -aL£j&»o 

DMA'J-Fh^^if^xH yii^f+-y^jL^$ 
7.t y FUrtPMU T-^U^tf^fcffirfK* 
7* 'J y FLT h^^-f^y a ^*»7"f4. EP*>, US' 
7>? 1 4 K 'J - 7 7 r 2 7 rt«7 H 

vxtiim^m2sx'~^ x-y %<r)\m 
&Mkt xrv y f i D4^@ss 1 9-c4*Sftfc*:r'j 

•y F I D&l^ VI/X91A t*]<07 H U-7. £ 'J - K#*> 
A'-y7r 2 7CSIM-4. ^'J"/H D^jKlsIffS 1 9 
T'4fi£?^^7*'J y F I D<ijMffi0S83 2iZ±->XM 

**2 0KttiA$il4. ZCDtZ. X7V vbl D£j£ 
ES81 9T£j£$*l47.r'J y F I DJi, " 1 0 

Z" tKIJ "1 1Z" WvtfhipT'fc*. IAC1 
J±. IW^r'J-y M D£«flB><*2fcaSfl1"*. TI 
U3{±. Ux*?2 2l::.L07.7* , J yF ID£fg*rtU 
DMA'J-H=Sf^"/xat y FPlJgHft 3 3T\ T I U 
3* 5 ^ff LfcDM A'J-F" h^yf^a VIZMIXJH 
-hZKtzX?*) ■■/ F I Dtf " 0 0 Z" twt**; £ 

7'/L-2 5(CtS^L. DMA'J-K^yf^^a^^ 
7"f4 (126#^) . 

[0037] JtlSlHlSS 2 8 X-cOtiMtf-ft. Uz%£ . * 
«7 F sXlzm- * 'J 'J - F F 7 >-f 7 >- 3 ^(4. 
BElc I AC 1 A^MPAxM&ff^ixT^&^T', Si/ 
M PrtX^* * 'J 'J - F' F 7 >"f 7 v 3 VZWU-fhte 

CHlTt'7^IL. Us/*** 1 4I*W)7KU*£ , J 
_ H^t,yN'.y 7 r 2Hzm%-thmz. Z<DH I T t' y 
Far-fe y hL. M PA'XCJ-H t s 7/'f 7^3 V$r% 

TV^&PI— 7F'U*0)'J-F* F7>"f 7x3 >(C*t-fl> 

mf-^5' i ft ••/ x jlSB 1 6Wf-^A' 7 7 r ICr 
-**lfflfr*-4fc. ';-F^Vvy7r 2 7C73HI Tt' 
•y F£ V-fe-y F L. 2 7 A VS^RE S h' y F ar-fe -y 
Ft*. 

[0038] it©(HlK2 8"C«JtttJ&MBtL&a»->fcfc 



3y t'a-^cOH I Tt' y Fli-fe-/ F L^rv^T'. 
M pa'^ u — F F 7 y-f ^ v 3 v ZMrtl X o lz& 
BP£frv\ *A yX*>)frt><r)T-fl'XX>x$:%i-t 
ttk. WlfT I U SlZftLXDMAT—flsXtfyXh 
yVfti/sVZWrith. 
[0039] 0- H»V<v7 r 2 7^27 A VMZ* 
■i y*^)frh<r>^-?i>'XXyx*:l&'>x\i^h#te<r) 

fr^t-DMAF7>-y B ^>'3>'5'S{t^il 5 &-V\ 

%<r>tz&>. 'j-Kf*)A'777 2 iM^v-i yt^rs&t' 

yF (Vt'yF. UTIalt) ^*L, 

ai6«T-^<-»7Tt:<attL. TIU3tf-^l/ 
^^y7x$r^7-fl.i-C% Vh'-y F£-fe-y FUcS^t* 
^l>. 'J- Ff#V< y 7 r 2 7*02 74 >COVh'-y F* 1 
fttc-fc-y F$il-CU-C>'<-y7r7/l^i:-s. ^^^Pff 
@» 1 1 ti. 4>^^'7.ilT^T I U 3~6<-0g3c£gtt 

[0040] ^(C. ="ft7/*t:Ut7 FU X7V 
•■> F LT$I7 Ifc D M A 'J - F* F 7 y-f 9 * 3 ^titt 
* r- ^ u- ^--Ky^. F 5 y "If 7 x a y toe ^TlftW 
4. *Av*^)frh<r>T-9\'Xxyx*%.vtx7\ 

U 3 L X D M A r - 9 VXXVX F 9 >if ^ x 3 > 

7 r 2 7 flXrfJ&t 4 7 4 V <T> R E S t* -y F Sr -fe F I . 
4"^ ^ rtSEPfff 088 9 1": D M A r- U 7. ^ y 7. F 7 

0889<i. DMAr-^U7.^y7xF7>"f ^v-3>-<0 
P^gEg5j<$-ffi^l^l^*fc*^f?1'4. rtSH^tS 
DMA7-'-^U 7.-ir>7.F5y-f 7>-3 y*«ai(fn 

[0 04 1 3 ^^N'Txia^lHlKl 0(i, Ux7.^8rt<7) 
TI U3~6cOg*t DMA^f-^xX^y^F^yif 
^-/s^S^KfJR-J. ISIfcO^, DMAr-^ 
uxtfy x F 7 >"f 9 is 3 y^+IBI^^ 2 £3S® L£i§ 
7. T 'J y F I DS8?@8S2 6{i, U-K#^-»7 
r 2 7ft<7)ay\z'*-?<r)DMAT-9l'X#yxh7 
v-f9^3y<r>ttnttti;'>X^hy4V<nx7V-7Y\ 

iMlR[H]8§2 6<7)til7]&mtRL. S^Hffi 1 8cOSl7]tiU 
x7.?2 0C:fg#i£*t4. I O^A- yxjL©]ffllg5 

2 1 (i^A- y xjlSC 1 6^t-9 VXXVXHpFm-L 
4. 

[004 2 3 t&^zrSttJt^-vyxjLiSl 6(i, f-9 
l,X7K'/Xcr)nMi.t%^X^Z>T-9£l' : y'X93llZ 
tSlftL, Uy^-? 2 0rtm7'J 7 h I Dk WCI/y 
7.^3 lft<7)7-9Z*ffi'<X2lZ&j)?h. TIU3 
\S.V-JX9 2 2C-£<07,T'J ••/ F I DSrUxT.72 3£ 

F I D t XT') y Fr-7> 2 5 rt^XT'J ••/ F I D fc 
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ritfSlElSS2 9T'^x /^-r^. -WLLtz®£li. TI 
U 3 tf&ff LfcD M A 'J - K h V > ~s a h 

M A 'J - Ft-* b^^>^»lffll[H]88 3 0 tc J: 0 D M A 
»; - Y VXitVX t—9>* •/ 7 r 2 4 iZ V i/X 9 2 3 1*1 

MA 'J — h'UA^y^f - ^^'"/ 7 r 2 4(2* DMA 'J 
-YYyy-ffisa ynr-JWiWisX? 2 3(?>T 

3>^^T-ri> (07#«O . 
[0043] VJ±(r>XoizLX. *ftffP)'*A4 y?7 
x-*a«3£Hli . T I U 3 frh<?> 'J - H h 7 7 y 

■y yi^ •J±tffttLT4A»i: -5*»t=J: 9* 7" 'J ■•/ h 
[00441 

(C J: Jiff. TIU^WJ-Hh^^if^^syK*"* 
[HfficofSm^UiBI] 

[02] *Htt#!BfcJ:* I AC DM A* 

[03] *l6WtWBfc:J:*T I Utf>-«?*>*DMA* 

■V-y^at ••/ r-Txy7$IJffll3&7'O-/:70. 

[04 3 *|0t»!BitcJ:6ISf^Srtt B B'*"4^^^- fc ' 

[05 ] *HteB»tJ:*»fl i *tt , !B^4fc*^>^^ ^ 
K 

[06 ] jf^UBeJBtCtStt^Sitt^-f ifctt^-f J» 

[07 ] ^UBBJBtciSB^KW**:^^^ A 

[08] 86*0^)1 ACW— affftiDMAdf-ir-yi/jL 
t-y hTx-y?*UWS!7n-y?0« 

[09] tfcfclflOT I UW— STftiDMA^-v-y^jL 
t-y b*±-v7®W&7v 

[010] ft#f^ijft£fft B j^6£^0:M A-f-v- 
K 

[£r^«fl] 



1.4 1 I AC (Interface AddressControler) 

2.42 ^foi^T. 

3~6. 4 3-4 6 T I U (Triple Redundancy lnte 
rface Unit) 

7.4 7 S*S«IW&TI VftWJX? 

8.48 TI UfrhnWSrtettith I ACp*7)U 
i/X? 

9. 4 9 «t»|S!AXrtSfS(flIIH 

10. 5 0 (fia/^SffHB 

ii.5i w<^mff0H^)iBfws**tiiw-*u 

12. 5 2 IAC#as*LfcHf^*«:«*W-*TI 

13.53 T I Urt»UW^ 

14. 5 4 I ACrtOl/x^.^ 

15.55 DMA*T3W-x-y?GIB 

16.56 ^-v-y^aS 

17. 57 wmm 

18. 5 8 

19,59 ^7'J7 r- I D*fefiS£[sl8S 

2 0. 6 0 ^.r'J y h I DfcttHW* I ACP^OU^* 

X9 

2 1,61 I 0*-v ~/1'jl®\W& 

22, 6 2 *7"'J •/ h I DfctMW&T 1 VftCOUiS 

X? 

23.6 3 U-X.-Ky-Xr-^SrtSlfrf ST I UptyOU' 
VX9 

2 4, 6 4 DMAU-KU^.-Ky^f-^A'^T 

2 5.6 5 ^T'j y hr-TVl- 

2 6.66 XTU v h 1 DiStRSSS 

2 7, 6 7 V-YWh^yyr 

28, 68 7Y\/Xcn>-^-j9Z'ftoftM!®!fo 

29.6 9 X7'U y h I D<7)-gCTx ••/ 7 Srffoifc® 

@& 

3 0. 7 0 DMA*J-YT-9UX^yX^mm^ 
31.71 I Odf a* ■•/^i^t 'J 1 6A i A><7>T-:?£ 

3 2 X/'J'yMDJMtaM 

3 3 DMA'J-K^f-r-yi/jLt-y h¥fK0» 

100 y?-7x4 *&|ff£S (B I U : 
Bus Interface Unit) 

2 0 0 MM-tmi&W. ( E P U : Execution Proce 
ssingUnit) 

400M03 mmUW&W. < PC U : Peripheral 
Control Unit) 
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